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Abstract, of the Discln^un; 20£>*2X(>^ 

Lipia nbrane structures for ora ninistraticn c.:; t , : , 
phosphatidylser ine, n mannan derivative or a raAnnose derivative as 
ingredient of the membrane. In particular, the 1 1 pi$ mam;>ra:w ; 
structures contain a drag therein, the drug being surrounded with the 
membrane. It is in the form of liposomes, emulsions or micelles .-md 
capable of efficiently delivering a drug contained therein to Peye-s 
patches in the small intestines. Therefore, the lipid membrane 
structures of the present invention are excellent as oral dosage lipid 
membrane structures. 
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Spocj £ ic-Ation 



.Tit] of the Invention 

Lipid Membran Structures for Oral Administration 

t 

Background of the Invention 

The present invention relates to lipid membrane structu.es 
capable of efficiently reaching Payer's patches in a digestive tract 
after oral administration. The lipid membrane structures prepared by 
the present invention are capable of efficiently delivering a drug 
contained therein to Payer's patches in a digestive tract. 

Recently intensive investigations are made on a drug deliv ry 
system « DDS , for the purpose of improving the effect, safety and u.a, 
or a drug. 0DS im classified to . central-release type (the first 
generation Dds ) and a targeting central type (the second generation 
DOS) in the scientific field. 

A. for the dru,. tor ora , .d.ini.tratien. the investigation, 
have been ..de heretofore on m. inly DDS of the former type .control- 
release type, but the DO S of the letter type .t.ra.tin, type, „.. 
been scarcely inve.tieated . Th . p. y . r ., p , teh in , ^ 

" * protrusio " » of th. «mii intestine end lt is 

en a„re<,.t. of li„ p „ follicle.. It is .... a ti . sll . tec . ntly 
attract™, ett.ntion in thi. technical field .„ d inve.tio.tlon. er 
».de for th. purpose of elucid.tin, th. i-unolooic.l role, thereof 
investigation. .„ „, d e on th. aech.nl.., of upt.X. of late, be.d. 
throuoh P ey.r. s patches (Clinical E»peri.e„t.l I^unol^y. Vol. 7*. p 
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J« (J989,, W uptake of a drug enclosed in a biode.,r.,d,l, .... p„ ly „,,. r 
through Peyer's patches (Europ an Pat nt Application No. 87 100286.0 i . 
However, according to these conventional techniques, it is impossible 
for a drug to be selectively talc n up through Peyer's patches j„ * 
digestive tract after oral administration. 

investigations were made also on the use of liposomes for an 
oral drug. Namely, investigations were made on encapsulating, in 
liposomes, a high-molecular drug such as insulin (Biochimica et 
Biophysica Acta, Vol. 716. p. 188 (1982)1, blood coagulation factor 
VIII ! Lancet, i, p. 7C (1980)) or heparin (Chemical and 
Pharmaceutical Bulletin, Vol. 30, p. 2245 (1982) J; a hardly water- 
soluble drug such a. vitamin k, Uournal of Pharmacy and Pharmacology, 
vol. 36. P . 527 (1984)] or griseofulvin [Journal of Pharmaceutical 
sciences, Vol. 73, p. 757, (1984)); or a Streptococcus cell wall 
antigen [Immunology, vol. 54. P. 189(1985)) (for the purpose f 
production of igA antibody,. However, an idea of modifying the 
liposomal membrane with an additive so a. to impart a selectivity 
toward Peyer's patches in the digestive tract has never been reported. 

Further, as for the liposomes used as an injection, it was 
reported that when the membrane thereof was modified with 
Phosphatidylserine (Cancer Research, Vol. 40, p. 4460 (1980)). 
alveolar macrophages were activated to improve the antitumor effect 
after intravenous injection and that when it was modified with a 
mannose derivative (Biochimica et Biophysica Acta. Vol. 632, p. 562 
(1980)] or a mannan derivative [ "Byotai Seiri". Vol. 6. p. 771 
f!985)J. the liposomes were distributed to the liver and the lung. 
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Summary of the Invention 

A pri..ry object of th. pr.a.nt invent jo „ lo prov „ lo np , d 
».»br.n. .tructur.. capabl. of .ffici.ntly d.Hv.r.n., a Jrug th . roin 
to Pey.r'. patch., in . d iae . tlV9 tra „ „ fter . dlMnistration 

Thl. and other obj.ct. o, th. pr..cnt invention .in be 
apparent free, th. followin, ...cription aBd .„.„ pl „. 

Th. pr... Bt inv.ntlon ha. »..„ co.pl.tec on the b..i. of a 
findin, eh « th. .bov.-d..cr l bad obj.ct. can b. attain., by u.in, at 
l...t on. of pho.p„.tidy„. rln ... m .„ nol . d . rl v.tive. .„„ „.„„.„ 
derivative, a. a co.pon.nt of a me B br.n. of lipid „.„brane ctructur a. 

Brief Description of the Drawings 

Pi9. 1 .how. th. r..ult. of th. attribution of P S -Upo.o„., 
Of the pr...nt invention .„„ s»-Upo.<».. to P.y.r'. patch... 

«9. 2 .ho-a th. .ftoct of th. a»o„„t of Ps cont.nt of " M - 
liposome. o, the pr.a.nt invention on th. diatribution to P.y.r-. 
patches . 

Fi9. 3 show. Chan,., of th. di.tribution of PS-Jipoao... of 
the pr...„t xnv.ntion to P.y.r-a p.tche. with ti.e after 
administration of the teat dlaperslo... 

Fig. 4 show. th. specificity of P S -lipo,o„e. of the present 
invention tor the portion, of the intestinal tract in the di.tribution 
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t«> Poy.-r s An j ,K>n-|»eyer- B patch s. 

Hi.,. 0 shows an improvement of the d i -i r i but , „„ of 
liposomes of ,ho preH<?nt , nVention to p y |jy „ 

with mannan cierivativ s. 

Fig. 6 shows an improvement of the distribution of ,. S - 
lipo.ome* of the present invention to Payer's patches by modify,,,, 
with mannan derivatives. 

The abbreviations in the above brief description are rcferr d 
in Example hereinafter. 



Description of the Preferred Embodiments 

The lipid menbrai>e a t rueturo8 of tne pra8ent inventio|i 
indicate lipid particles having .uch membrane structures wherein 
polar head groups of amphophilic lipids are arranged at the interfac 
toward an aqueous phase. Examples of the lipid membrane structures 
include liposomes, emulsions and water-soluble micelles. The lipid 
membrane structures are characterised in that phosphatidylserine, 
and/or mannose derivatives and/or mannan derivatives are incorporated 
therein as a component of the membrane so that the lipid membrane 
structures can be efficiently distributed to Peyer's patches i„ a 
digestive tract after oral administration. 

The Phosphatidylserines used in the present invention include 
natural soybean or egg-yolR phosphatidylserine, hydrogenated 
Phosphatidylserine obtained by hydrogenation of the natural soybean 
or egg-yolk phosphatidylserine and semi-synthetic dimyristoyl 
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1 1 ">•' "•• «"p4'""rl Ph.,.ph«,. «.„,.. d , 

Pho.ph.tiay...,,,.. dip.m.uyl pho.pnat i d y ,.„ ,„„ „„„ „,„ 

phosphaiidy]ser ane. 

Th. ».„„■>.. -.riv.tivo. „.„., ,„ th. p r ... nt ,„„„„,,„ 

Pt...ph«i-yl.th. M ,..,.. 1>avi ,„ . „„ BMo fusiJut; 

1.1-ehi-,™ „ „, ophy . lt . Acta . Vo) . p ^ ()Mo)i c(io1uhi ^ (1 

*" Md "' ""^ ' IM " no " «*— <P'~..dl„, of ,, ationA1 
Sci.n.e. U.S.A. Vol . „. p . <o0 (19>0)1 dlMnnoiyi 

t.ioch.mic.! .„„ Blop h y .ic.l R B ... reh c-.nle.Uon.. vol . 1,0. p. 
J 40 MM).,. ...„„„ b i 0 .. (atty „ u e . ter> ^ (pf#far>biy 

'" lV in " 12 » » «'•« .t=-., IJ .p.n..e n.t.nt 

lm.,.„i„. d Pubu.h... Application C.r.tn.f t.r r.t.rr.dto a. -j , 
KOKAI „o. ».i ,-1040981. pho.ph.^ldyl m.„„o... ,tc. 

Th. „„„.„ der l v . tlv „ ln th . invent . on inciute 

mann.n ,. pcly..ech.,i.., p. rtl . ny . ub , tltut . d „ it „ „ ^ 
-id or ch 0l .. t . r0 l (pr . f . r . bly , fitty r „ ique hav . ns ^ ^ ^ 

carbon ato«.„[. Byotai sairl ., „„, , p 7?J 

Th..e additive. u .. d a9 . eempo „ ent of ^ ^ ^ ^ 

««h.r .in 9ly ., in t „. form 0( a „ ixtura of th<y u>u4ijy 

en b. Incorporate into the „, ^ ^ 

m co„ Prisin , lecithin ptlomft ,. tli ^ toUnt) or th> itt> w 

~«r the ™ bra „. of the apia „. mbrane , tructures Alt#tMt . vely 
t n. y can .i„,l y for „ tho JlDld ^ 

Pho.phatid^erlne. per c .„ (or „ Up.™.. or .„ UJ . ion .. an „ 
-nnosc d.nv.Uv., auch a . „ annobioBe ^ ^ ^ ^ 
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— - ,.UUv.« UBl of .H.,^^,.^,,^.. 

rr 8tructur ° 8 unot — ~ . 

The lower Jimit or • k~ , 
components of th* . 

-f.h. - ih """ j "«-> «.« ( , um 

of them used is 5 to SC I. 

Th. a,.,. „ hich ca „ „. ^ ^ 

-« Uf e. of the inv . ntl<)n ^ on ^ ^ • 

:;: a -; i3h -"° 1 - 1 " — - » -a, 

P°ly«acch.rid..; W«tOt-«ol„KI-. A 

i„,u n „ " * UCh " i -" u "»P<«««i«or. .„d 

- W co„ t . ln . d ln th . Bic . Ju . lnclodo - 

•V - * K.p t ln th . apld ^ >tru£turM • 

proc.«.„ which .„ d.«crib.d b. lOT( . " 

Th. d.ecription wHJ „. „.,,„ on „„..„.„ ,„ 
... processes for preparina fh. 

lipid membrane structure. «f ^ 

p h o,ph.u dyl . er ,,« ;;;;; of the p "" Bt — 

— . .dd. ~ e 

*> Process for preparing liposomes 

An aqueous dispersion of liposomes is prepared from . . 
Arming components such as lecithi «embrane- 
; . iOCUhln ° r 'PHingomyelin and additive<s> 

i.e. Phosphatidyjserines ' S,< 

' and/ ° r mannOSO --ivatives and/o r ma „nan 
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<*«. „ 46, ,,,,0,,. Th. u, u 

,lM,y,l> "*' ° r — - B sue, ... - l0C0|)hef0l . 
M Cocoas for P ropa, ilJ9 emulsion. 

An aqueous dispersion of eBUlsion|( Cdft 
-".puiplulic substances such as Ucithi P"P«r.d from 

UcithlnB °' Polyethylene sorbin,, 
fatty acid esters (Tween's,. .dditivefe, i . k 

,,e ' Phosphatidyl serine- 
and/or mannose derivatives and/«. * 

d/ ° r " annan ^'^ativ.., and oiJ such as 

"ybeen oil by a kno 

O Process for preparing micejje. 

An aqueous dispersion of micelles Ca -, b. » 
miceli. Prepared from 

™ r . tlon not low . r tllM 4 emlMI ^ 

r — — — ~« . J 

irween s). sodium salt of f»fr„ • 

of fatty 4cid or pr.lyoxycthyJene hydrogen.*ed 
castor oij and additivefs) i - 

„ • stivers,. a . e . Posphatidyjserine, and/or mannose 

derivatives and/or manner, derivatives bv - , 

process. X " ° Wn niCBl J «-P'-P-«tion 

cap b/^ aPid membf4ne 8trUCtUr * S °' P ™ ^vention are 

cap-le * efficiently deHverin, a dru, contained therein to ^ r . 

P-c h es after oral administrate, The Peyer's patch lm 
°* ^ foUicies in the muc.s membrane f te , 1 " 
- i. one of tissues coined with a "* 
P^icular it is a . ^sorption of druos. Xn 

it ifc a quite lmport . ant tu 

8UO for absorption of 
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»■«" >..•„!.,, ,.„,.„„ ,....„. A 

.,, v „,. — 

,:,.^::"T , "*' u * - 

.„.„„,„ " l,u " " -«•-'« 

Th»r cf ore ih. » . 

-«ny t y CMWtlon „ t . chnjquM 

"lu.tr.t. th . «««PI.. «,,, ,„„,,., 

present invention. W K^k ^ 

i..v.n t io„. Ttl . „.. lc t ' " h4Ch b " ~ !...« th 

b.. lc „. lllo<) , or , 

•* P ' r '"*"" «>» «i.wi,, ulJOf , of t|> . , — 
>"< b . Jow . * " P °'°- " l " 

Prepare Q / • < 

41 ° 4 c °»'rol e,„ p ,„ , 4n<) 

"Pii. in . «ol„ r.tio gi».„ .„,„ 
necx „„» ln . 9,, " n •"•«<• i« . . hort . 

containing , 0 mg/n] of , " Cal < PH 7. 4, 

Phenol red which „ aa an it ' °' 10 "^"l of 

«n inner aquoou. ph,« 0 tarlf411 
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"""<" I- Pur. U,_ lcr of 0 4 — ....... 

— „, a„ ueou . ph _ M9r wtllch 

U „ ouyh a c 7 f ^ UW - '~ 

* ' * C ° ,tt - n o< c . i00 (} 

*)uWon buffer, t„. ^ ai«-rt* f « 4 <, 

Uffer, tr».-hyd f<JChJo , Jc .c,,.^,, 

— — -«zr.rzr~- 

or p h . no) COBe . nt ,. t4oi> 

The Jipotom** Aodl/i*^ wt»k . 

PreP .,. d », * - « 

'•«» °< '/./a u th . .... • *"»■»«»• -« 

amount of th** k 1 fll|v ^ Ith* 

of th. «-nnan-choJ*.t.roi der»v«tiv. w «. 5J . „ , 

^ p- ~. of t h . p^o,^ in th9 Upomomoi ^ ^ ^ ^ 

*"*P'o 1 • PC/PS/CHOL «!ac ,. Uo . f/I/J 

PC/ps/CHOL wa0 . „ J/2 

*-wps/CH0L aoUr ratio . 7/S/2 
«««PI. 4 . PC/PS/CHOl./lUn-C«0«. 
C-ro, Ex . 4 , PC/SA/CHQL ^ _ ^ 
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•99 you »«^, ( , kto , 1M 

CHOI. - rhn , X -erirjM 

MO '- • ^nr> a „. (:hoJe 

dc '«v«t| Ve f ,,. ( , 
••yi /car bo» y ] m „ Mn<lfi 

trade na«e : Choi -Afcr»* ^ 

AtCM -* , -«n*n product „, 
W*ko Jun'yaku Co. )) 

i-*£*iiaen t on di«f r ,k 

E*a»pJ e8 1 to 6) y ' * P'^hiu (Test 

The distribution of the li«v>.«- 

... )i9atUfed to djvi , e lt ; h «... 

Uo, th o, ...out !5 „ lo f """ ••<* navin, . 

c» to tor. Joopi „ 

« « .contain, . f of 6 . cr * '*» 

tot " J'Pid.) wa, injected in .ach ,„ 
»i»«n period of ti„e th . ,00p - Aft "- • 

"» '"tettiMj tract .a. ».„.„ „ 

" ith ' .a,i„. . olutie „ ° Ut 

-ere cut .„// ' '"^ — 

—red to t„. bot u. inn * r " ^ — 

•Wr.in.d. " ..«*o, and 
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"m-. p. tchet non . ' PMO *" ° r to 

ne Pe * er s patches was ai an 4#- 
compared with that to *h "Wif ic.ntly imp rovcd , 6 

that to the non-Peyer's p atches . 



e 



IS 



20 





Dispersion 

Tissue 


Control 
Example l 


Free 
6 -CP 

3.53 
± 0.34 

(n»2l) 


Peyer 's 
patch tissue 
(number of 
times of 
repetition 



Table l 



J difference 
(level of 

significance) 

Non-Peyer *s 
patch tissue 
(number of 
times of 
repetition) 



Control 
example 3 



Example 2 



PC- 
liposomes 



13.67 
± 1.67 
(n-13) 



PS- 

liposomes 



50.81 
± 3.52 
(n*l9) 



Yes 
(1%) 



Yes 
(1%) 



3.35 
i 0.41 
(n=20) 



12.46 
i 1.62 
(n-16) 



30.71 
i 2.66 
(n*17) 



Unit: 



ng/mm'x i 0 » , mean ± 



Significant 
difference 
(level of 

significance 



Significant 
difference 
was found inj 
Example 2 
(1%) 



standard error 
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Tp st Ex amp 

The WtribuLion test to th , y . 

with the test solution ana 

'"Uon an* dispersion of Control , (4Qo , 
of free ph no: red) /. »«00* g / m . 

red, * nd Contro: £„m P i < (SA ., A 

obtained two hours aft r i„ 1 eti •"«r« ult6 

1 r inj ctio " «re shown in ric 1 , , • K 
Table 2. The di-r^K , « n<i 
™ e attribution to the Pever*. 
. " e pe * €r « Patches and non-Pev«r- 



Table 2 



Dispersion Control 

1 Example 2 


Control 
Exastple 4 




Free 

Tissue phenal r0<J 


6A- 

liposones 




Peyer • s 

patch tissue I 4.-5 
(number of 1 ± 0.5S 
times of (n * 2) 
repetition 


5.27 
± 0.73 
(n-6) 




Non-Peyer's 1 
patch tissue 4 . 60 
(number of I ±0.44 
times of (n « 3 , 
repetition, 1 


3.77 
± 0.13 
(n-3) 



Unit: ng/mm* x 10"* , 

mean ± standard error 
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The inf Juellf af „w 

of the amount of p s « 

th 

«« IlbutJon to th „ , y ch ^ — ri. „ „, t „ 

«i.p.r.io„.. Th . r .. UJt> ' » " th. test 

*«»uics obtained two hour* 

" •>• Aft eomp«red with Pc-lln.. 
« ^ rovM , fl . ct „, „ = """PO.O... 

-y.r.. P . teh „ « UV,rl "» th ' —l—l «-cr to th. 

PS content was incre*«-,i 
difference v.s observed in *h v lnc ""^- No significant 

served ln tne PS-Udoso— . >. < 

contents (Examples 2, 2 and 3>. Up °"°— ^ing diff. rent ps 



Oiepersion 



Tissue 



Significance 
difference 
(level of 

significance) 

Non-Peyer * s 
Patch tissue 
(number of 
times of 
repetition) 



Control 
Example 3 

PC/PS/CHOL 
• 7/0/2 



Payer's patch 

tissue (number i 13.67 

of times of I ±1*57 

repetition (n . 13) 



Table 3 

temple 1 J Example 2 I example 7 

pc/ps/chol| pc/ps/chol| pc/ps/chol] 



31.31 
4 4.39 
(n-10) 



Ves (5%) 



12.46 
±1.62 
(n-16) 



Unit: ng/mm> x 10 •» 



7/3/2 



50.81 
± 3 .52 
(n«l9) 



30.71 
± 2.6S 
(n-17) 



7/5/2 



44.22 

± 9.35 
(n»6) 



17.60 
± 2.83 
(n-6) 



. mean ± standard error 
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Test Example 4 



Th eff of incubation tim „ +h9I 

- - — « « th . dl . tributlon t ; th ; - — 

found that th. distribution to th. p. y . c . e „ 

— .cc.r.t.d with th. incubation ti„. .„„ ,. * 

about two hour. The dl . t ( " " ,ehe< ' """""" 

Th. distribution to th. non-P.y. r .. pateh .. 

« - .0 r.». rt . bl . „ a was .ub.t.„ti. lly e o„.t.„t. ' ' 



Table 4 



Incubation 
time 

Payer's patch 
tissue (number 
of times of 
repetition 



30 min 



14.85 
± 0.95 
(n-li) 



1 h 



21.81 
± 1.91 
(n-10) 



2 h 



54.60 
± 5.07 
<n-8) 



3 h 



48.61 
± 4.90 
(n-ll> 



Non-Peyer ' s 
patch tissue 
(number of 
times of 
repetition) 

•Significant 
difference 
(level of 

significance) 



13.84 
± 1.19 

(n*ll) 



No 



11. s; 
± 1.35 

^ ".•10) 



Yes 
(1%) 



12.60 
± 2.07 
(n-6) 



yes 
(1%) 



6.29 
± 0.99 
(n-5) 



Yes 
(1%) 



* Significant dif ferinc^^T * 10 " ' * Standard 

tissue and ^S^J^^TT *? ** * teh 
iscrioution to the non-Payer's patch tissue 
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Test Ex.mpje 5 <iU52lG-1 

Specificity th te8t dlspcr6ion Jk 

position Tthe lnt „ tl , 1 , - S - 11 P~=» 

-ere dl .t ribut e d was e l ^ h ^ » 

' ^ '• The result, ar , hown ln „ 
P— eular di „erence in the po . ltSon „, 

Test Example 6 

The teSt diaper . ion . of Exanpu , (ps . Upo . oKes) e> 
P s- lpo .o„e. TOdifi . d with ^ ^ 

< « .tr^Uon to the Ih . tMult . _ stewi ^ 

•n d r. t , s Ueft) . It u on<lerstoo4 th>t ^ M 

liposomes were further modified w^t-h 

" led with tn » nannan derivative, the 
amount thereof aut rthtta to th . pey „.. ^ 

incr.... d and that dtatrlbutlon t<j the nen _ pey>r>j patch 

significantly decreased. 

The result. obtain.* in Control E „„ ple , ^ ^ 

liposome BOdifl e d . lth „ d . rivatlw . w „ lnj . cted to9>ther 

an excess amount o, the natulan d .riv.tiv.<i.o part. pe r p. rt of th . 

mannan derivative adderf «-,> * , • 

aa d .d to the liposom.,) «„ d control B»a»ple 6 

PS - Jip o3o»e. Bodl£led wit „ t „. ^ ^ _ 
tether with . mpty fs . lipo . OM . ttM froa th< inMr ^ 

»«*.r ,the co„po.Uio„ th. .... „ that or E „„ pl . 2 

lipids were used] am .. ^ 

ar. shown ln Pl9 . t (ri , ht) >nd Table . 4 

ws. P rov ed that the iipo.o... of th . 
Propert.es o t selective,, dl ,tr ibu t ion to th . ,.v.,.. p . tch .. 
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the ^cts that th. , <*>tt%G4 

^at the distribution of the Ps , . 
-nnan deriv . ^ ^ ^Posomes modified ^ 

* - of the above , des ; rlbe patc ; 8 antJy inhibit d 
- ~ y r .. patches j;;; 1 ;; ~— - - - di8tribution to 

was not particularly influenced. 



10 



15 



20 



Dispersion 



r 



Table 5 



Example 2 Example 4 



Control 
Example 5 



Control 
Example 6 



Tissue 



Peer's patch 
tissue (number 
of times of 
repetition 



PS- 

Uposomes 



mannan 

modified 

PS- 

Liposomes 



Example 4 
♦ excess 
amount of 
mannan 



Example 4 
♦ empty 
PS- 

Liposomes 



Significance 
difference 
(level of 

significance) 



Non-Peyer ' «t 
patch tissue 
(number of 
tines of 
repetition) 



Significance 
difference 
(level of 

significance) 




Unitt ng/mm»xio-» mo TI 7 " 

. mean ± standard error 
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The embodiments of th. ■ -U^C- 

" Pid — "'•'r.tr.c.u,.. f or oral adminl . 
Phosphatidyl,^ as „„ — «»».t,o„ e«, MinlB 



as an ingredient of the » embra 



ne . 



2. Lipid membrane structures of claim t , 

P h °3 P h a tidyUe r ine at ieast T 0 h ^ TOmb ""° 



3- Lipid m enl>rane structures of 

Phosphatidyl.,^ ln an . ' " e ' ,,br, "" ! 

ne ln an amount of 5 to 50 » u 

exponents of the me m h r a„.. 

«• tipid membrane structures of claim i ,. ■ 

^rounded with th . „,„„„„. ^ 

PhOsphatidylserin*. . *-v«vrises 
y lne and a component selected from i-s- 

. ° irom the group conuistino 

of an amphiphilic substance existing 

stance and a micelle-forming surfactant. 

S- Lipid membrane structures of claim a k 

lee.fh- wherein the component is 

lecithin or sphingomyelin. 

«• Lipid membrane structures of claim s v,h , 

a stabiliser. WheCein ^ Wemb "- 



7- Lipid membrane structures of claim i ^ - 

or a mannan derivative is i 

6 18 inCO 'P°«^ m the membrane thereof. 
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IS 



«• wpi„ memb[ structures of 0 

"<-j.ve is incorporated j n t-u. 

f raced m th membrane thereof. 

9- Lipid membrane structures of claim 4 wh «in 

. aim 4 wh rein « mannan derivative 

incorporated in i-h Q u 6 As 

r f«ea in the membrane thereof. 

r im seiect " «• — .......... 

P ; P "' WethlM, "" S — *»in 9 a Binnose tetldue 

cholesterol derivativ» e k < ' 
nvatxves hav ing a mannoge dlma 

diglycende. mannobiose fatty acid esters and 

/ acio esters and amides and phosphatidyl 
mannose. «w* ayj 



U. Lipid membrane structures of ■» w 

tures of claim 7 wherein the mannan derivative 

« Elected from the group consisting o f na „„ an partially 

a fatty acid and mannan partially substituted with cholesterol. 



12. Lipid membrane structures for oral admin* . , 

oral administration wherein a 

mannose derivative =, 

or a „ann.„ deriv4tlv . is incorporate<) 

membrane thereof. 



13. A method for deliver inn ^ * 

deuvering a dru g to Peyer's patches in a digestive 
tract comprising orally administering lip id membr 
which th. a membrane structures in 

which the drug ls contained therein and th* „ 

rein and the drug is surrounded with a 



-18- 



BNSDOCID: <CA 20521 64A1> 



BAD ORIGINAL 



-bran. which Mists phosphatidyl^ 

fro, the group COnsis " 3 8 e Jected 

" 9 ° f an «"»Phiphilic substance 
fornury surfactant stance and a micolJe- 



14. A method of c j aiin 13 wherein 

"nerein the component , 
sphingomyelin. *ponent is lecithin or 



15- A method of c Jaim 13 wnerein the ' 

contains a .annose derivative or structures 

thereof. " " * ^ i» the membrane 
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PS - liposome ^arm*rT~~ — ' — 
Eff P5 -' l Posome 
° f ?ll%osZ* n °* f »>«- *» Uptake 

p-^:' Oyer's patch 
I 1 non-Peyer» s patch 
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